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ROM MEMORY DEVICE HAVING REPAIR 
FUNCTION FOR DEFECTIVE CELL AND METHOD 
FOR REPAIRING THE DEFECTIVE CELL 

CROSS REFERENCES TO RELATED APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. §119 from Korean Patent 
Application No. 2002-501 16, filed on August 23, 2002, the contents of which are 
hereby incorporated by reference in their entirety for all purposes as if fully set forth 
herein. 

BACKGROUND AND SUMMARY 
[0002] Technical Field. 

[0003] The present invention relates to Read Only Memory (ROM) devices, and 
more particularly to a ROM device having a repair function for defective cells, and a 
method for repairing defective cells. 

[0004] Semiconductor memories are roughly classified into volatile memories and 
non-volatile memories based on whether stored data is retained even at power-off. The 
volatile memories include Dynamic Random Access Memory (DRAM) and Static 
Random Access Memory (SRAM) devices, and the non-volatile memories include 
ROMs, flash memories, and so on. These memories are used to store data processed in 
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a system. As a storage unit, a memory cell must store data processed in a system 
stably. Accordingly, a test process for respective memory cells is inevitably required. 
[0005] Conventional volatile memories incorporate a redundancy circuit, which 
replaces defective cells with redundant memory cells. When an external address for 
addressing defective cells is received, such a redundancy circuit allows a word line 
connected with the defective cells to be disabled and then corresponding redundant 
memory cells to be accessed. That is, a defective word line of a main memory cell 
array is replaced with a corresponding redundant word line of a redundant cell array. 
[0006] In case of ROMs, data is stored in memory cells, according to a user's 
requirement, during the manufacturing process. That is, stored data in the memory 

cells is fixed (or does not vary) after the manufacturing process is completed. The 

ii 

ROMs need a further data coding step as compared with DRAMs or SRAMs. That is, 
a repair method of a conventional ROM includes replacing a word line connected to 
defective cells with a corresponding redundant word line, and performing a data 
coding operation for the replaced redundant word line so that data to be stored in 
defective cells is stored in redundant cells of the replaced redundant word line. 
[0007] Accordingly, the conventional repair method needs a redundant memory cell 
array. Also, since a data coding step for the redundant memory cell array is 
necessitated after repairing, the process is complex and the cost increases. 
Furthermore, since defective cells are repaired by a row or column unit, repair 
efficiency is dropped and many redundant memory cells are required. This becomes 
an obstacle to realize a high density of ROMs. Also, a test for repaired redundant cells 
must be carried out, just like a main memory cell array. 
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SUMMARY 

[0008] Accordingly, it would be advantageous to provide a ROM device with a 
repair function which is conducive to a high density device. 

[0009] It would be advantageous to provide a repair method which is suitable for a 
ROM device. 

[00010] In accordance with one aspect of the present invention, a ROM device with a 
repair function, and a repair method, use a ground line or an operating (e.g., a supply) 
voltage line that exists in the ROM device. Also, another aspect is that a ROM device 
with a repair function, and a repair method, repair defective cells by a bit cell unit. 
Here, the ground line is a grounded wire existing in the ROM device, and the voltage 
level corresponds to logical "0" data. The operating voltage line is a wire to which an 
operating voltage, such as VCC, is applied, and the voltage level corresponds to 
logical "1" data. Accordingly, separate redundant memory cells are not necessitated, 
and testing for replaced cells is not necessitated. 

[00011] In particular, a ROM device includes a ROM cell array which has a plurality 
of memory cells; a cell selecting section which selects at least one of the plurality of 
memory cells in response to an input address; a sense amplifier section which senses 
data stored in the selected memory cell; a repair control section which generates a first 
select signal in response to the input address; and a first multiplexing section which 
selects and outputs either an output of the sense amplifier section or a fixed voltage, in 
response to the first select signal. 
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[00012] The repair control section generates the first select signal having either one 
of complementary states according to whether the input address corresponds to a 
defective cell. At this time, the first multiplexing section selects the wire when the 
first select signal is at a first logic state and the output of the sense amplifier section 
when the first select signal is at a second logic state. The first logic state is a logic 
high state, and the second logic state is a logic low state. Also, the opposite can be 
possible. For example, the repair control section generates the first select signal of a 
logic high state when the input address corresponds to a defective cell and the first 

r 

select signal of a logic low state when the input address corresponds to a normal cell. 
The first multiplexing section selects the fixed voltage when the first select signal is at 
a logic high state, and selects the output of the sense amplifier section when the first 
select signal is at a logic low state. 

[00013] The fixed voltage is one selected from ground and operating voltage lines in 
the device, with the lines having a ground voltage and an operating voltage 
respectively. For example, when a defective cell has a data "0" defect the fixed 
voltage is a ground voltage from a ground line, and when the defective cell has a data 
"1" defect, the fixed voltage is an operating voltage that is not ground. 
[00014] This ROM device is suitable for any defect type that is specified to a 
fabrication process. That is, if a data "0" defect arises, a ground line is used as one ; 
input of the first multiplexing section. If a data "1" defect arises, an operating voltage 
line is used as one input of the first multiplexing section. 

[00015] The cell selecting section includes a row decoder section which decodes a 
row address of the input address to select a row; a row driving section which drives 



4 



SEC. 1023 
- PATENT - 

the selected row; and a column decoder section which decodes a column address of 
the input address to select a column. 

[00016] In this preferred embodiment, the repair control section includes a plurality 
of fuse boxes which correspond to a bit number of the input address and two fuses, 
respectively; a decoding block which has a plurality of NAND gates and receives 
outputs of the plurality of fuse boxes; and a NOR gate which is connected to outputs 
of the NAND gates. When the input address appoints a defective cell, either one of the 
two fuses in the respective fuse boxes corresponding to an input address bit is cut so 
as to output a signal of a first state. When the input address appoints a normal cell, the 
two fuses in the respective fuse boxes are not cut so as to output a signal of a second 
state. For example, when the input address appoints a defective cell, a first fuse of the 
fuse box is fused when a corresponding address bit is "0", and a second fuse of the 
fuse box is fused when a corresponding address bit is "1". 

[00017] A ROM device having a repair function comprises a cell array section which 
has a plurality of memory cells each storing a fixed data value; a cell selecting section 
which selects at least one of the memory cells in response to an input address; a sense 
amplifier section which senses data stored in the selected memory cell; a repair 
control section which generates a first select signal and a second select signals in 
response to the input address; and first and second multiplexing sections which 
operate responsive to the first and second select signals respectively. At this time, the 
first multiplexing section selects and outputs either one of outputs of the sense 
amplifier section and the second multiplexing section in response to the first select 
signal. The second multiplexing section selects either one of a ground line of a ground 
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voltage and an operating voltage line of an operating voltage in response to the second 
select signal. 

[00018] The repair control section generates the first select signal having a first logic 
state when the input address corresponds to a defective cell and a second logic state 
when the input address corresponds to a normal cell. Also, the repair control section 
generates the first select signal having either one of complementary states according to 
a defect type of the defective cell when the first select signal is at the first logic state. 
For example, the repair control section generates the second select signal of a first 
state when the input address is related to a data "1" defect and the second select signal 
of a second state when the input address is related to a data "0" defect. 
[00019] Accordingly, when the input address corresponds to a defective cell, the first 
select signal has the first logic state and the first multiplexing section selects the 
output of the second multiplexing section. When the defective cell has a data "1" 
defect, the second select signal has the first logic state and the second multiplexing 
section selects the operating voltage line. That is, the data "1" defect is repaired. 
When the defective cell has a data "0" defect, the second select signal has the second 
logic state and the second multiplexing section selects the ground line. That is, the 
data "0" defect is repaired. 

[00020] In this preferred embodiment, the repair control section includes a plurality 
of fuse boxes which correspond to a bit number of the input address; a decoding block 
which has a plurality of NAND gates and receives outputs of the plurality of fuse 
boxes; a NOR gate which is connected to outputs of the NAND gates to output the 
first select signal; a first NMOS transistor which has a gate connected to receive an 
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output of the NOR gate and a source grounded; a select fuse which has one end 
connected to a drain of the NMOS transistor; and a resistor which has one end 
connected to the other end of the select fuse and the other end connected to receive an 
operating voltage, the second select signal being outputted from an interconnection of 
the select fuse and resistor. 

[00021] Meanwhile, each of the fuse boxes is formed of a first CMOS transmission 
gate which receives an address bit; a first address fuse which is connected to the first 
CMOS transmission gate; a second CMOS transmission gate which an inverted 
version of the address bit; a second address fuse which is connected to the second 
CMOS transmission gate; and a second NMOS transistor which is connected between 
an interconnection node of the first and second address fuses and a ground voltage. 
[00022] A repair method comprises the steps of generating a select signal according 
to whether a memory cell appointed by an input address is a defective cell or a normal 
cell; and selecting and outputting either a fixed voltage or a data value of the 
appointed memory cell in response to the select signal, the fixed voltage being an 
operating voltage that exists in a ROM device. 

[00023] When the appointed cell is a normal cell, the select signal is inactivated and 
the appointed cell is selected. However, when the appointed cell is a defective cell, the 
select signal is activated and the fixed voltage is selected. That is, the defective cell of 
the input address is replaced. 

[00024] In one case, voltage when the defective cell is a data "0" defect, the fixed 
voltage is a ground voltage from a ground line. On the other hand, when the defective 
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cell is a data "1" defect, the fixed voltage is an operating voltage from an operating 
voltage line. 

[00025] Meanwhile, if data "0" and "1" defects all arise, another select signal having 
logically complementary states is further generated. This allows either one of the 
ground and operating voltage lines to be selected according to a defect type of the 
defective cell. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00026] A more complete appreciation of the present invention, and many of the 
attendant advantages thereof, will become readily apparent as the same becomes better 
understood by reference to the following detailed description when considered in 
conjunction with the accompanying drawings in which like reference symbols indicate 
the same or similar components, wherein: 

[00027] Figs. 1 A and IB are equivalent circuit diagrams of ROM cells each storing 
data "0"and data "1;" 

[00028] Fig. 2 is a schematic diagram of a ROM device according to a first preferred 
embodiment of the present invention; 

[00029] Fig. 3 A is a preferred embodiment of a repair control section illustrated in 
Fig. 2; 

[00030] Fig. 3B is a preferred embodiment of a fuse box illustrated in Fig. 3 A; 
[00031] Fig. 4 is a schematic diagram of a ROM device according to a second 
preferred embodiment of the present invention; and 
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[00032] Fig. 5 is a preferred embodiment of a repair control section illustrated in Fig. 
4. 

DETAILED DESCRIPTION 



[00033] The preferred embodiment of the invention will be more fully described with 
reference to the attached drawings. 

[00034] Fig. 1 A indicates an equivalent circuit of a ROM cell that stores data "0," 
and Fig. IB indicates an equivalent circuit of a ROM cell that stores data "1." Fig. 2 is 
a block diagram of a ROM device according to a first preferred embodiment. A ROM 
device in Fig. 2 can repair defective cells having data "0" without redundant cells. 
[00035] Referring to Fig. 2, the ROM device having a repair function includes cell 
selecting 100, a repair control section 120, a cell array section 140, a sense amplifier 
section 160 (abbreviated "SA" in the figure) a multiplexing section 180 (abbreviated 
"MUX" in the figure) and a data output section 220. The cell selecting section 100 
includes a control section 102 for receiving an address, a row decoding section 104 for 
decoding a row address of an address received under the control of the control section 
102, and a column decoding section 108 for selecting a specified memory cell of the 
received address by decoding a column address of the received address and selecting a 
specified column. The cell array section 140 is formed of a plurality of memory cells 
that store data values determined according to user's requirements, respectively. 
[00036] The cell selecting section 100 selects at least one cell of the cell array section 
140 in response to a received address. The data output section 220 is connected to an 
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output of the multiplexing section 180, and the sense amplifier section 160 senses and 
amplifies data from one or more cells selected by the cell selecting section 100. An 
output of the sense amplifier section 160 is provided to one input of the multiplexing 
section 180, and the other input of the multiplexing section 180 is connected to the 
ground line 200. 

[00037] The repair control section 120 activates or inactivates a select signal CS1 
transferred to the multiplexing section 180 according to a received address. The 
multiplexing section 1 80 selects one of the received signals in response to the select 
signal CS1. 

[00038] The ground line 200 is a grounded wire that, in general, exists in the ROM 

v 

device. That is, the ground line 200 is a wire connected to a ground voltage, or is any 
wire grounded when the ROM device operates. The ground line 200 is simply 
connected to the other input of the multiplexing section 180. 

[00039] The aforementioned ROM device has no need for a separate redundant cell 
array for repairing defective cells. Also, testing of repaired cells is not required. 
[00040] Namely, in case of a normal state (when a received address corresponds to a 
normal cell), the repair control section 120, for example, generates the select signal 
CS1 of a logic low state. This allows the multiplexing section 180 to transfer an output 
of the cell array section 140 to the data output section 220. 

[00041] However, if a cell corresponding to a received address is a defective cell 
(data "0" defect), the repair control section 120 generates the select signal CS1 of a 
logic high state. This allows the multiplexing section 180 to select the ground line 
200. The ground voltage level of the ground line 200 is transferred to the data output 
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section 220 via the multiplexing section 1 80. As a result, the data "0" defect can be 
repaired without a redundant cell array. 

[00042] Fig. 3 A is a preferred embodiment of a repair control section 120 illustrated 
in Fig. 2, and Fig. 3B is a preferred embodiment of a fuse box illustrated in Fig. 3 A. 
[00043] Referring to Fig. 3 A, a repair control section 120 is formed of a fuse box 
block 300, a decoding block 320, and a NOR gate 340. The fuse box block 300 is 
formed of a plurality of fuse boxes FBO-FB(n-l) that correspond to input address bits ~ 
AXO-AX(n-l), respectively. Each of the fuse boxes FBO-FB(n-l) receives an input 
address bit AXi (i=0 to n-1), a clock signal CLK, and an inverted version of the clock 
signal CLKB (hereinafter, referred to as an inverted clock signal). The decoding block 
320 receives and decodes output signals FOO-FO(n-l) of the fuse box block 300, and 
is formed of a plurality of N AND gates NGO-NG(k-l) (k is an integer less than n). 
The NOR gate 340 receives output signals of the NAND gates NGO-NG(k-l) and 
outputs a select signal CS1, which is applied to a multiplexing section 180 in Fig. 2. 
Each of the fuse boxes FBO-FB(n-l) has two fuses that are selectively cut according to 
an input address bit. 

[00044] In the case that an input address corresponds to a defective cell, one fuse in 
each of the respective fuse boxes FBO-FB(n-l) is cut such that all output signals FO0- 
FO(n-l) of the fuse boxes FBO-FB(n-l) have a logic high state. At this time, all output 
signals of the NAND gates NGO-NG(k-l) go low. This makes an output of the NOR 
gate 340 go high. Namely, the select signal CS1 of a logic high state is applied to the 
multiplexing section 180. 
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[00045] In particular, referring to Fig. 3B, each of the fuse boxes FBO-FB(n-l) is 
formed of two CMOS transmission gates 302 and 304, two fuses 306 and 308, an 
inverter 310, and an NMOS transistor 309. Each of the transmission gates 302 and 304 
is formed of a PMOS transistor and an NMOS transistor. For example, the 
transmission gate 302 is formed of a PMOS transistor PI and an NMOS transistor Nl, 
and the transmission gate 304 is formed of a PMOS transistor P2 and an NMOS 
transistor N2. 

[00046] An input address bit AXi is applied to the transmission gate 302 directly and 
to the transmission gate 304 via the inverter 310. Namely, the transmission gates 302 
and 304 receive signals of complementary phases (or logic states), respectively. The 
clock signal CLK is applied to gates of the NMOS transistors Nl and N2, and the 
inverted clock signal CLKB is applied to gates of the PMOS transistors PI and P2. 
The NMOS transistor 309 is connected between an output terminal Fouti and a ground 
voltage, and is controlled by the inverted clock signal CLKB. The number of fuse 
boxes, such as that shown in Fig. 3B, that are required is the same as the number of 
input address bits. 

[00047] It is assumed that an input address AXi designates a defective cell. Under 
this assumption, if an input address bit is "0" the fuse 306 in each fuse box is cut or 
fused. If the input address bit is "1" the fuse 308 in each fuse box is cut or fused. 
Meanwhile, since the NMOS transistor 309 receives the inverted clock signal CLKB 
of a logic low state, it is turned off. Accordingly, an output signal Fouti of the fuse 
box goes high. 
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[00048] Now, an operation of a repair control circuit will be fully described below 
with reference to Figs. 3A and 3B. To begin with, in a case where an input address 
AX[(n-l):0] designates a normal cell, fuses 306 and 308 in respective fuse boxes FB0- 
FBn-1 are not cut or fused. Since an inverted clock signal CLKB is at a logic low 
state, the NMOS transistor 309 becomes turned off. Meanwhile, since the transmission 
gates 302 and 304 all are turned on, input signals AXi and AXiB of complementary 
states are transferred to the output terminal Fouti via corresponding transmission gates 
and fuses. Namely, an address bit "0" is transferred to the output terminal Fouti via 
the transmission gate 302 and the fuse 306, and an address bit "1" is transferred to the 
output terminal Fouti via the transmission gate 304 and the fuse 308. When an input 
address AXi is "0", an inverted address bit AXiB of "1" is grounded by a driver (not 
shown) through which the address AXi is inputted to a fuse box. When an input 
address AXi is "1", it is grounded by the inverter 310 (namely, an NMOS transistor of 
the inverter 310). So the output Fouti is logic low level signal. 
[00049] Alternatively, in a case where a master fuse is used, there can be used a 
method of making an output of the master fuse go low when not repaired. 
[00050] This can be accomplished by delaying an output of the NOR gate 340 
coupled with an output Fouti of a fuse box so that an address bit "1" is grounded. 
[00051] In summary, as low-level signals FOO-FO(n-l) are outputted from fuse 
boxes FBO-FB(n-l), a select signal CS1 of a logic low state is generated through the 
decoding block 320 and the NOR gate 340. Accordingly, the multiplexing section 180 
responds to the select signal CS1 of a logic low state and selects data read out from a 
specified cell of the cell array section 140 through the sense amplifier section 160. 
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[00052] On the other hand, if an input address designates a defective cell (data "0" 
defect), either one of the two fuses in each fuse box is cut according to a value of the 
input address, so that the fuse boxes output high-level signals FOO-FO(n-l), 
respectively. For example, if an input address bit for the defective cell is a "0," then 
the fuse 306 is cut and an inverted address signal AXiB of "1" is transferred to the 
output terminal Fouti via the transmission gate 304 and the fuse 308. Likewise, if an 
input address bit for the defective cell is a "1," then the fuse 308 is cut and the address 
signal AXi of "1" is transferred to the output terminal Fouti via the transmission gate 
302 and the fuse 306 without modification. Thus, the fuse boxes output high-level 
signals FOO-FO(n-l), so that the select signal CS1 goes high. This makes the 
multiplexing section 180 select the ground line 200. Namely, the data "0" defect is 
repaired without a separate redundant cell. 

[00053] For example, if an input address is an 8-bit address, there are needed 8 fuse 
boxes FB0-FB7 as illustrated in Fig. 3B. At this time, it is assumed that an input 
address "1 0 1 000 1 1 " designates a defective cell. In this case, there are cut a fuse 308 
of the fuse box FB0, a fuse 306 of the fuse box FBI, a fuse 308 of the fuse box FB2, a 
fuse 306 of the fuse box FB3, a fuse 306 of the fuse box FB4, a fuse 306 of the fuse 
box FB5, a fuse 308 of the fuse box FB6, and a fuse 308 of the fuse box FB7. As 
described above, thus, the fuse boxes FB0-FB7 all output high-level signals, F0-F7 
respectively. 

[00054] Meanwhile, turning back to FIG. 2 if a data "1" defect exists after 
manufacturing a ROM device, it can be repaired by connecting an input of a 
multiplexing section 180 to an operating voltage line that is not ground (e.g., a supply 
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voltage), instead of a ground line. The operating voltage line is a wire supplied with 
an operating voltage when a ROM device operates. The data "1" defect can be also 
repaired without using a separate redundant cell array. 

[00055] Fig. 4 is a block diagram of a ROM device that can repair data "0" and "1" 
defects. In a ROM device, since data in a cell is fixed, it is previously open to a 
manufacturer to determine whether data in a memory cell of any address is "0" or "1". 
Namely, if an address for accessing a memory cell is received, whether a cell to be 
accessed is a defective cell and whether the defective cell is any type of defect can be 
previously determined. Accordingly, the data "0" and "1" defects all can be repaired 
by realizing in the ROM device a further multiplexing section that has two inputs, 
connected to ground and operating voltage lines, and that selects either one of the 
input lines. A detailed description is as follows. 

[00056] In Fig. 4, constituent elements which are identical with those in Fig. 2 are 
marked by the same reference numerals. As illustrated in Fig. 4, the ROM device of 
the present invention includes a cell selecting section 100, a repair control section 
120', a cell array section 140, a sense amplifier section 160, the first multiplexing 
section 180 (abbreviated "MUX1" in the figure), the second multiplexing section 180' 
(abbreviated "MUX2" in the figure), and a data output section 220. The second 
multiplexing section 180 5 selects either the ground line 200 or the operating voltage 
line 200' and outputs a voltage of the selected line to the first multiplexing section 
180. The first multiplexing section 180 selects one of the output signals of the sense 
amplifier section 160 and the second multiplexing section 180', and transfers a 
selected signal to the data output section 220. The first and second multiplexing 
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sections 180 and 180' operate responsive to corresponding select signals CS1 and CS2 
from the repair control section 120'. 

[00057] For example, if an input address designates a cell of a data "1" defect, the 
repair control section 120' generates the select signal CS1 of a logic high state. Also, 
the repair control section 120' generates the select signal CS2 of a logic low or high 
state according to the type of defective cell. This will be described below. When the 
select signal CS2 is at a logic low state, the second multiplexing section 180' selects 
the ground line 200 and outputs the ground voltage. When the select signal CS2 is at a 
logic high state the second multiplexing section 180' selects the operating voltage line 
200' and outputs the operating voltage that is not ground. 

[00058] Fig. 5 shows a repair control section 120' illustrated in Fig. 4. In Fig. 5, the 
portions of the repair control section that are the same as those described in Figs. 3 A 
and 3B will be omitted for brevity's sake. 

[00059] The repair control section 120' further comprises a fuse box 500 together 
with a repair control section 120, which is the same as illustrated in Fig. 3 A. Referring 
to Fig. 5, the fuse box 500 is formed of a resistor 506, a fuse 504 and an NMOS 
transistor 502 connected in series between a power supply voltage VCC and ground 
voltage. The NMOS transistor 502 whose gate is connected to receive a select signal 
CS1 has its source grounded and its drain connected to the fuse 504. An 
interconnection of the fuse 504 and the resistor 506 forms an output terminal 505 that 
outputs a select signal CS2. 

[00060] If a current path is formed between the power supply voltage and the ground 
voltage, a divided voltage appears at the output terminal 505. The divided voltage is 
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determined by a ratio of a sum resistance value of the fuse 504 and the NMOS 
transistor 502 to a resistance value of the resistor 506. A resistance value of the 
resistor 506 is far larger than a sum resistance value of the fuse 504 and the NMOS 
transistor 502. By this condition, when the fuse 504 is not cut, a current path is formed 
between the power supply voltage VCC and the ground voltage. At this time, a 
voltage appearing at the output terminal 505 is far lower than the power supply 
voltage VCC. Accordingly, the select signal CS2 goes low. On the other hand, if the 
fuse 504 is cut, the select signal CS2 goes high. 

[00061] For example, the fuse 504 is not cut when a data "0" defect arises, and is cut 
when a data "1" defect arises. Alternatively, the opposite configuration can be 
employed. 

[00062] Operation of the repair control circuit 120' will be fully described below. 
[00063] If an input address corresponds to a defective cell, as described above, a 
repair control section 120 outputs a select signal CS1 having a logic high state. An 
NMOS transistor 502 is turned on by the select signal CS1. Meanwhile, since data in a 
cell corresponding to the input address is available, there is determined from the input 
address whether either a data "0" defect or a data "1" defect arises. 
[00064] Accordingly, if an input address is related to a data "0" defect, a fuse 504 in 
a fuse box 500 is not cut. A current path is formed between a power supply voltage 
VCC and a ground voltage. This means that a select signal CS2 of a logic low state is 
outputted from an output terminal 505. The second multiplexing section 180' selects a 
ground line 200 in response to the select signal CS2. Meanwhile, since the select 
signal CS1 is at a logic high state, the first multiplexing section 180 selects an output 
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(i.e., ground voltage) of the second multiplexing section 180', instead of the cell 
having the data "0" defect, and outputs a selected signal to a data output section 220. 
As a result, the data "0" defect is repaired without a separate redundant cell array. 
[00065] Meanwhile, if an input address is related to a data "1" defect, the fuse 504 is 
cut, so that the select signal CS2 goes high. The second multiplexing section 180' 
selects an operating voltage line 200' in response to the select signal CS2. An output 
of the second multiplexing section 180' (i.e., an operating voltage that is not ground, 
such as a supply voltage) is transferred to the data output section 220 via the first 
multiplexing section 180. Thus, the data "1" defect is repaired without a separate 
redundant cell array. 

[00066] As set forth above, since no redundant cell array for repairing defective cells 
is required, the ROM is conducive to a high density. Also, since defective cells are 
replaced with a ground or operating voltage line, data coding and test operations for 
cells to be replaced are not needed. This allows the cost to decrease. 
' [00067] The invention has been described using exemplary preferred embodiments. 
However, it is to be understood that the scope of the invention is not limited to the 
disclosed embodiment. On the contrary, it is intended to cover various modifications 
and similar arrangements. The scope of the claims, therefore, should be accorded the 
broadest interpretation so as to encompass all such modifications and similar 
arrangements. 
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